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CLAIMS 

An internal combustion engine, comprising: 

an engine block defining at least one cylinder therein, an inlet port 
communicating between v said cylinder and a source of air, and an exhaust 
port through which air is exhausted from said cylinder; 
a piston movably mounted within said cylinder; 
an intakewalve selectively occluding said intake port; 
an exhaust valve sele^iyaly-oceiuc^ng said exhaust port; 
a compressor j^fluid communication between said source of air and said 
inlet porty 

whereby at least parKpf the intake air is selectively compressed by the 
compressor prior ro enreripg^hecyhfic 

The engine of claim l\further comprising at least one air cooler 
interconnected between said comppe^sor and said inlet port. 

The engine of claim 2, farmer comprising an air delivery network 
including: 

conduit interconnecting said source of aft^, said compressor, said air cooler, 
and said inlet port; and 

means for selectively controlling operation Sf said compressor to operate 
in either a compress mode generating a compressed air charge or a pass 
mode passing air therethrough without compressing. 



The engine of Claim 3, wherein said air delivery neWork further includes 
means cooperating with said means for selectively controlling operation 
for selectively controlling the air charge characteristics Selected from one 
or more of density, pressure, temperature, and the mean a^d peak pressure 
within said cylinder. 



The engine of Claim 4, wherein both of said means for selectively 
controlling comprise a common plurality of valves strategically placed 
.along said conduit and a common engine control mechanism controlling 
tn& operation of said valves. 

The engme of claim 5, further comprising : 
a second conypressor in fluid communication between said compressor and 
said inlet port, 

whereby at Jeast phx$ of the Intake air is selectively compressed a second 
time prior ^entering ^the cylinder; and 

wherein sa^dydelivery neweriTmcludessneans for controlling the 
operation of\saM^£cond compressor: and 
wherein said means for selectively controlling the air charge 
characteristics cc^p^tes with sard medns for controlling the operation of 
said compressor ancNvfth said meansobr controlling the operation of said 
second compressor for selectively ^controlling the air charge characteristics 
selected from one or more of density, pressure, temperature, and the mean 
and peak pressure within saicr cylinder. 



The engine of Claim 1 , wherein said compressor a reciprocating 
compressor. 



The engine of Claim 7, wherein said reciprocating compressor includes a 
piston connected to the engine crankshaft. \ 
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The engine of Claim 1 , wherein said compressor is a rotary compressor. 



.The engine of claim 1 , further comprising : 

a^second compressor in fluid communication between said compressor and 
saickinlet port, 

whereby at least part of the intake air is selectively compressed a second 
time prior to entering the cylinder. 



The engine oi! Claim 10r^Kerein salctengine block defines a second inlet 
port opening to^md cylinder, and wherein said engine further comprises: 
at least one an aircooler; 
an air /felivery^jietwo^k including: 

lpressor, said second 
comptessor, said a"ir coofe£<Sciid inlet port and said sospnd inlet port; and 
means for^lectivplCcontrolling operation of said compressor to operate 
in either a compress mode generating a compressed air charge or a pass 
mode passing air theretntough without compressing 
means for selectively controlling operation of sajd second compressor to 
operate in either a compress mode generating/a compressed air charge or a 
pass mode passing air therethrough withoux compressing, 
means for selectively directing a compressed air to said first inlet port and 
uncharged air to said second inlet port. 



In an internal combustion^ngine having a crankshaft driven by at least one 
piston moving through at least a compression stroke and an expansion 
stroke aided by combustion taking place within a cylinder, wherein the 
compression stroke results in the compressing of air and gaseous fuel 
within the cylinder, the improvement thereto comprising: 
an external compression stage in which an air charge is compressed 
outside the cylinder; and delivery conduit linking said compression stage 
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to the cylinder. 



The improvement of Claim 12, further comprising an intercooler through 

rich said air charge is selectively directed from said external 
compassion stage. 

The impro vement of claim 12, further comprising a second external 
compression stage in which said air charge is compressed a second time 
outside the cylinde 

A method/w operating eta internal combustion engine having a crankshaft 
driven/by at least one pistcmjnojymg through at least a compression stroke 
and anWpansion stroke aijJ^S^y combustion talcing place within a 
cylinder, wherein the compression stroke results in the compressing of air 
and gaseous fuel within\he cylinder^said method comprising the step of 
managing air charge densities, temperatures, pressures, and turbulence. 

The method of claim 15, wherein the managing step includes at least the 
steps of compressing an air charge npior to the compressing within the 
cylinder, thus generating a m^€ompressed air change. 



The method of claim 1 6, wherein the managing step fufther includes at 
least the step of selectively channeling the pre-compresse&^air charge 
through a cooling device prior to delivery to the cylinder. 



The method of claim 17, further comprising the step of providing a 
compression ratio lower than the expansion ratio of the engine. \ 
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A method of operating an internal combustion engine, said method 
comprising the steps of: 
(i) producing an air charge; 

ii) controlling the temperature, density and pressure of the air charge; 

(iii) transferring the air charge to a power cylinder of the engine such that 
an aikcharge having a weight and density in a range ranging from below 
atmospheric weight and density to a heavier-than-atmospheric weight and 
density isljitroducesUntcfTK^ ~* 

(iv) thenpel%>ressing the air charge a^ a lower-than-normal compression 
ratip^ \ 

v) causing a^pre-^etermined quality of charge-air and fuel to produce a 
combustible mixture\ 

(vi) causing the i^ixtur^foj^^ the power cylinder; and 

(vii) allowing the^Stjnbust(on gas to expan^ against a piston operable in 
the power cylinder wifh the expansion ratio ojf the power cylinders being 
substantially greater thair^he compression rajtio of the power cylinders of 
the engine, 

The method of claim 19, further coplprislng the steps of: repeating steps 
(i) through (vii); and periodicaJJy selectivelVvaryhig the weight and 
density of the air charge fpdm one transferring\tep to another transferring 
step. 



The method of claim 19, further comprising the steps Vf: repeating steps 
(i) through (vii); and maintaining the weight and densitysof the air charge 
at substantially the same pre-selected weight and density airing each of 
the repeated transferring steps. 
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\22. An internal combustion engine, comprising: 

at least one ancillary compressor for compressing an air charge; 
an intercooler through which the compressed air is selectively directed for 
cooling; 

\a plurality of power cylinders in which the combustion gas is ignited and 
expanded; 

a piston operable in each power cylinder and connected to a crankshaft by 
a connecting lin^ibfrotating mfc^crankshaft in response to reciprocation of 
each pistpj 

a transfer conduit communicating the compressor outlet to a control valve 
and/to sai&intercooler; 

a transfer manifold communicating the intercooler with the power 
cylinders through VhichjTiani£^ charge is transferred to 

enter the pq^^xylinders; 

an intatce valve controlling admission of the compressed charge from the 
transfernianifoldtb said power cylinders; anc 

an exhaust valve contfollingNjischarge of tjafe exhaust gases from said 
power cylinders. 



20 23. A method of operating an intejrial combustion engine, said method 
comprising the steps of rej5eatedly compressing air charges within a 
cylinder of the engine and producing meato effective cylinder pressure 
within the cylinder which mean effective cylinder pressures range over 
time from lo wer-than-normal to higher-than-n6fmal. * ^ 
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24. The method of claim 23, wherein the maximum cylinder pressure remains 
below normal. 



